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CLAIMS 



WHAT IS CLAIMED: 



\ 



A method comprfeing: 
monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer nuring metal deposition processing using the sputter target; 
modeling a dependeuice of the deposition rate on at least one of deposition 

plasma powerWd deposition time; and 
applying the deposition rate model to modify the metal deposition processing 
to form the metal layer to have a desired thickness. 



2. The method of claim 1, wherein monitoring the consumption of the sputter 
target to determine the deposition Yime of the metal layer during the metal deposition 
processing comprises modeling a dep>^ndence of the deposition rate on a target life of the 
sputter target. 

3. The method of claim 1, wherein modeling the dependence of the deposition 
rate on the at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the deposition rate on both the deposition plasma power and the 
deposition time. 



4. The method of claim 2Awherein modeling the dependence of the deposition 
rate on the at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the depositiorj rate on both the deposition plasma power and the 
deposition time. 
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5. The method of claim' 1, wherein applying the deposition rate model to modify 
the metal deposition processing comprises inverting the deposition rate model to determine 
the at least one of the depositioji plasma power and the deposition time to form the metal 
layer to have the desired thicknes 

6. The method of claim 2, wherein applying the deposition rate model to modify 
the metal deposition processing comprises inverting the deposition rate model to determine 
the at least one of the deposition plasma power and the deposition time to form the metal 
layer to have the desired thickness. 



7. The method of claim b, wherein applying the deposition rate model to modify 
the metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power and th^ deposition time to form the metal layer to have the 
desired thickness. 

8. The method of claim 4, Wherein applying the deposition rate model to modify 
the metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power and the Reposition time to form the metal layer to have the 
desired thickness. 

9. The method of claim 1, wAerein modeling the dependence of the deposition 
rate on the at least one of the deposition Masma power and the deposition time comprises 
fitting previously collected metal depositionVprocessing data using at least one of polynomial 
curve fitting, least-squares fitting, polynomial least-squares fitting, non-polynomial 
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least-squares fitting, weighted least-sauares fitting, weighted polynomial least-squares fitting, 
and weighted non-polynomial least-squares fitting. 



10. 



The method of claim 2 



rate on the target life of the sputter 



wherein modeling the dependence of the deposition 



target comprises fitting previously collected metal 
deposition processing data using at least one of polynomial curve fitting, least-squares fitting, 
polynomial least-squares fitting, non-polynomial least-squares fitting, weighted least-squares 
fitting, weighted polynomial least-squares fitting, and weighted non-polynomial least-squares 
fitting. 



11. A computer-readable, pro 
when executed by a computer, perform a 



ram storage device, encoded with instructions that, 
method comprising: 

monitoring consumption ofi a sputter target to determine a deposition rate of a 
metal layer during n^etal deposition processing using the sputter target; 

the deposition rate on at least one of deposition 
osition time; and 

applying the deposition rate jmodel to modify the metal deposition processing 
to form the metal layef to have a desired thickness. 



modeling a dependence of 
plasma power and d( 



12- The device of claim 11,\ wherein monitoring the consumption of the sputter 
target to determine the deposition ratff>of the metal layer during the metal deposition 
processing comprises modeling a depenqpnce of the deposition rate on a target life of the 
sputter target. 
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13. The device of claim ^l, wherein modeling the dependence of the deposition 
rate on the at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the dep )sition rate on both the deposition plasma power and the 
deposition time. 



14. The device of claim 112 
rate on the at least one of the depoi^tion 
modeling the dependence of the depc^it 
deposition time. 



wherein modeling the dependence of the deposition 
plasma power and the deposition time comprises 
ition rate on both the deposition plasma power and the 



15. The device of claim 1 1 wherein applying the deposition rate model to modify 
the metal deposition processing compHses inverting the deposition rate model to determine 
the at least one of the deposition plasma power and the deposition time to form the metal 
layer to have the desired thickness. 



16. The device of claim 12 
the metal deposition processing 
the at least one of the deposition 
layer to have the desired thickness 



vherein applying the deposition rate model to modify 
comprises inverting the deposition rate model to determine 
plasriia power and the deposition time to form the metal 



17. The device of claim 13, \i^herein applying the deposition rate model to modify 
the metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power and the deposition time to form the metal layer to have the 
desired thickness. 
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18. The device of claim 14, wherein applying the deposition rate model to modify 
the metal deposition processing com )rises inverting the deposition rate model to determine 
the deposition plasma power and th^ deposition time to form the metal layer to have the 
desired thickness 



19. The device of claim 1 
rate on the at least one of the depos 
fitting previously collected metal depc 
curve fitting, least-squares fitting 
least-squares fitting, weighted least- 
and weighted non-polynomial least-sq 



, wherein modeling the dependence of the deposition 
tion plasma power and the deposition time comprises 
sition processing data using at least one of polynomial 
polynomial least-squares fitting, non-polynomial 
sqtjiares fitting, weighted polynomial least-squares fitting, 
res fitting. 



20. The device of claim 12,1 wherein modeling the dependence of the deposition 
rate on the target life of the sputter target comprises fitting previously collected metal 
deposition processing data using at least pne of polynomial curve fitting, least-squares fitting, 
polynomial least-squares fitting, non-polynomial least-squares fitting, weighted least-squares 
fitting, weighted polynomial least-square^ fitting, and weighted non-polynomial least-squares 
fitting. 



21 , A computer programmed tolperform a method comprising: 

monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer during mttal deposition processing using the sputter target; 
modeling a dependence of me deposition rate on at least one of deposition 
plasma power and deposition time; and 
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applying the deposition rate 



target to determine the depositi^ 
processing comprises modeUng sLc 



sputter target. 



model to modify the metal deposition processing 



to form the metal la>er to have a desired thickness. 



22. The computer of clai|n 21, wherein monitoring the consumption of the sputter 

te of the metal layer during the metal deposition 
endence of the deposition rate on a target life of the 



23. The computer of dlaim 21 , wherein modeling the dependence of the deposition 
rate on the at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the ojpposition rate on both the deposition plasma power and the 
deposition time. 

24. The computer of clalim 22, wherein modeling the dependence of the deposition 
rate on the at least one of the denosition plasma power and the deposition time comprises 
modeling the dependence of the deposition rate on both the deposition plasma power and the 
deposition time. 

25. The computer of claim 21, wherein applying the deposition rate model to 
modify the metal deposition proce^ing comprises inverting the deposition rate model to 
determine the at least one of the deposition plasma power and the deposition time to form the 
metal layer to have the desired thickness. 



26. The computer of claini 22, wherein applying the deposition rate model to 
modify the metal deposition processing comprises inverting the deposition rate model to 
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determine the at least one of the deposition plasma power and the deposition time to form the 
metal layer to have the desired thickness. 

27. The computer of claim 23, wherein applying the deposition rate model to 
modify the metal deposition processing comprises inverting the deposition rate model to 
determine the deposition plasma power and the deposition time to form the metal layer to 
have the desired thickness. 1 

28. The computer of claim 24, wherein applying the deposition rate model to 
modify the metal deposition processing comprises inverting the deposition rate model to 
determine the deposition plasma pojwer and the deposition time to form the metal layer to 
have the desired thickness. 1 

29. The computer of claiml21, wherein modeling the dependence of the deposition 
rate on the at least one of the deposition plasma power and the deposition time comprises 
fitting previously collected metal deposition processing data using at least one of polynomial 
curve fitting, least-squares fitting,! polynomial least-squares fitting, non-polynomial 
least-squares fitting, weighted least-squares fitting, weighted polynomial least-squares fitting, 
and weighted non-polynomial least-squares fitting. 

30. The computer of claim 23, wherein modeling the dependence of the deposition 
rate on the target life of the sputter rarget comprises fitting previously collected metal 
deposition processing data using at least dne of polynomial curve fitting, least-squares fitting, 
polynomial least-squares fitting, non-poNnomial least-squares fitting, weighted least-squares 
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fitting, weighted polynomial lea^t-squares fitting, and weighted non-polynomial least-squares 
fitting. 

31. A method comprising 

monitoring consuAiption of a sputter target to determine a deposition rate of a 
metal layerlduring metal deposition processing using the sputter target 
by modelini a dependence of the deposition rate on a target life of the 
sputter target; 

modeling a dependence of the deposition rate on at least one of deposition 

plasma power and deposition time; and 
applying the deposit! Dn rate model to modify the metal deposition processing 
to form the metal layer to have a desired thickness. 



32. The method of claim 
rate on the target life of the spu 



3 1 , wherein modeling the dependence of the deposition 
r target comprises modeling the dependence of the 



deposition rate on target lives of a plurality of previously processed sputter targets. 



33. The method of claim 311, wherein modeling the dependence of the deposition 
rate on the at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the deposition rate on both the deposition plasma power and the 
deposition time. 



34. The method of claim 32 



wherein modeling the dependence of the deposition 



rate on the at least one of the depositid|^ plasma power and the deposition time comprises 
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jsition rate on both the deposition plasma power and the 



modeUng the dependence of the dep' 
deposition time. 



35. The method of clai n 31, wherein applying the deposition rate model to 
modify the metal deposition processing comprises inverting the deposition rate model to 
determine the at least one of the deposition plasma power and the deposition time to form the 
metal layer to have the desired thick less. 



proce 3sm: 



36. The method of claijn 
modify the metal deposition 
determine the at least one of the 
metal layer to have the desired thickhess 



32, wherein applying the deposition rate model to 
g comprises inverting the deposition rate model to 
depbsition plasma power and the deposition time to form the 



37. The method of claii 
modify the metal deposition procesjsin 
determine the deposition plasma po^er 
have the desired thickness. 



38. The method of claim 



33, wherein applying the deposition rate model to 
ing comprises inverting the deposition rate model' to 
and the deposition time to form the metal layer to 



34, wherein applying the deposition rate model to 
modify the metal deposition processmg comprises inverting the deposition rate model to 
determine the deposition plasma powep and the deposition time to form the metal layer to 
have the desired thickness. 



39. The method of claim 3 1,1 wherein modeling the dependence of the deposition 
rate on the at least one of the depositiop plasma power and the deposition time comprises 
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fitting previously collected metdl 



least-squares fitting, weighted le; 



deposition processing data using at least one of polynomial 



curve fitting, least-squares fitting, polynomial least-squares fitting, non-polynomial 



st-squares fitting, weighted polynomial least-squares fitting, 



and weighted non-polynomial least-squares fitting. 

40. The method of claiim 32, wherein modeling the dependence of the deposition 
rate on the target Hves of the plurality of previously processed sputter targets comprises 
fitting previously collected metal deposition processing data using at least one of polynomial 
curve fitting, least-squares fitting, polynomial least-squares fitting, non-polynomial 
least-squares fitting, weighted least-sAuares fitting, weighted polynomial least-squares fitting, 
and weighted non-polynomial least-squares fitting. 



41. A system comprising: 

a tool monitoring consilmption of a sputter target to determine a deposition 
rate of a metal jlayer during metal deposition processing using the 
sputter target; 

a computer modeling a (|ependence of the deposition rate on at least one of 



deposition plasma 



30wer and deposition time; and 



processing to form 



a controller applying the c eposition rate model to modify the metal deposition 



the metal layer to have a desired thickness. 



42. The system of claim 41, wherein the tool monitoring the consumption of the 
sputter target to determine the deposifl^ rate of the metal layer during the metal deposition 
processing models a dependence of theiieposition rate on a target life of the sputter target. 
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43. The system of clainli 41, wherein the computer modeling the dependence of 
the deposition rate on the at least cpe of the deposition plasma power and the deposition time 
models the dependence of the deilosition rate on both the deposition plasma power and the 
deposition time. 



one 



44. The system of claipn 
the deposition rate on the at least 
models the dependence of the 
deposition time. 



42, wherein the computer modeling the dependence of 
of the deposition plasma power and the deposition time 
dejJosition rate on both the deposition plasma power and the 



45. The system of claim 41, wherein the controller applying the deposition rate 
model to modify the metal deposition processing inverts the deposition rate model to 
determine the at least one of the depjosition plasma power and the deposition time to form the 
metal layer to have the desired thickness. 



46. The system of claim 142, wherein the controller applying the deposition rate 
model to modify the metal deposition processing inverts the deposition rate model to 
determine the at least one of the deposition plasma power and the deposition time to form the 
metal layer to have the desired thickneps. 



47. The system of claim 4j[, wherein the controller applying the deposition rate 
model to modify the metal depositicb processing inverts the deposition rate model to 



determine the deposition plasma powei 
have the desired thickness. 



and the deposition time to form the metal layer to 
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48. The system of claim 4% wherein the controller applying the deposition rate 
model to modify the metal depositifon processing inverts the deposition rate model to 
determine the deposition plasma power and the deposition time to form the metal layer to 
have the desired thickness. 



49. The system of claim 
the deposition rate on the at least on e 
fits previously collected metal 
curve fitting, least-squares fittin|g 
least-squares fitting, weighted least-; 
and weighted non-polynomial least-« 



50. The system of claim 
deposition rate on the target life of tl 
processing data using at least oilie 
polynomial least-squares fitting, nori 
fitting, weighted polynomial least-sq 
fitting. 



41, wherein the computer modeling the dependence of 
of the deposition plasma power and the deposition time 
dep([sition processing data using at least one of polynomial 
polynomial least-squares fitting, non-polynomial 
jquares fitting, weighted polynomial least-squares fitting, 
quares fitting. 



42, wherein the tool modeling the dependence of the 
c sputter target fits previously collected metal deposition 
of polynomial curve fitting, least-squares fitting, 
polynomial least-squares fitting, weighted least-squares 
aares fitting, and weighted non-polynomial least-squares 



51. A device comprising: 
means for monitorin 
deposition rate 
using the sputter 
means for modeling a 
deposition plasrr| 



consumption of a sputter target to determine a 
of a metal layer during metal deposition processing 
target; 

dependence of the deposition rate on at least one of 
a power and deposition time; and 
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means for applying the keposition rate model to modify the metal deposition 
processing to fonm the metal layer to have a desired thickness. 



52. The device of claim 511 wherein the means for monitoring the consumption of 
the sputter target to determine the jdeposition rate of the metal layer during the metal 
deposition processing comprises meaijis for modeling a dependence of the deposition rate on a 
target life of the sputter target. 



53. The device of claim 
the deposition rate on the at least one 
comprises means for modeling the 
plasma power and the deposition time 



51 



, wherein the means for modeling the dependence of 
of the deposition plasma power and the deposition time 
dependence of the deposition rate on both the deposition 



54. The device of claim 
the deposition rate on the at least one 
comprises means for modeling the 
plasma power and the deposition time 



52 



, wherein the means for modeling the dependence of 
of the deposition plasma power and the deposition time 
dependence of the deposition rate on both the deposition 



55. The device of claim 5!l, wherein the means for applying the deposition rate 
model to modify the metal deposilion processing comprises means for inverting the 
deposition rate model to determine the at least one of the deposition plasma power and the 
deposition time to form the metal layer to have the desired thickness. 



56. The device of claim 52, Iwherein the means for applying the deposition rate 
model to modify the metal deposition processing comprises means for inverting the 
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deposition rate model to determine me at least one of the deposition plasma power and the 
deposition time to form the metal layer to have the desired thickness. 



57. The device of claim 
model to modify the metal 
deposition rate model to determine 
form the metal layer to have the de 



53, wherein the means for applying the deposition rate 
depjbsition processing comprises means for inverting the 
the deposition plasma power and the deposition time to 
ired thickness. 



58. The device of claiin 
model to modify the metal deposit 
deposition rate model to determin e 
form the metal layer to have the de 



54, wherein the means for applying the deposition rate 
ition processing comprises means for inverting the 
the deposition plasma power and the deposition time to 
ired thickness. 



59. The device of claird 51, wherein the means for modeling the dependence of 
the deposition rate on the at least oi le of the deposition plasma power and the deposition time 
comprises means for fitting previously collected metal deposition processing data using at 
least one of polynomial curve fitting, least-squares fitting, polynomial least-squares fitting, 
non-polynomial least-squares fitting, weighted least-squares fitting, weighted polynomial 
least-squares fitting, and weighted non-polynomial least-squares fitting. 



60. The device of claim 
the deposition rate on the target 
previously collected metal deposition 
fitting, least-squares fitting. 



2, wherein the means for modeling the dependence of 
ife of the sputter target comprises means for fitting 
processing data using at least one of polynomial curve 
polynoniial least-squares fitting, non-polynomial least-squares 
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fitting, weighted least-squares fittin g, weighted polynomial least-squares fitting, and 



weighted non-polynomial least-square: 



fitting. 
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